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104 
closure mechanism of, 303 
dilator responses of, 424 
distensibility of, 297-99 
elasticity of, 104 
epinephrine effects on, 425 
histamine effects on, 315 
ion effects on, 425 
lesions of, 315 
mast cells in, 116 
myogenic tone of, 301 
oscillation in, 298 
pressure-volume relations 
in, 105 
pulse waves in, 104, 105, 
297, 298, 424 
receptors in 
review on, 419 
smooth muscle of, 297, 
298, 301 
spasm of, 303 
transmural pressure and, 
303 
umbilical, 307 
vasa vasorum of, 315 
Arterioles 
see Vasomotor phenomena 
Arteriovenous fistula 
coronary circulation and, 
313 
Ascites 
hypophysectomy and, 195 
pathogenesis of, 195, 196 
Ascorbic acid 
ACTH and, 113 
blood content of, 113 
cold exposure and, 28 
Autonomic nervous system 
cholinergic transmission 
in, 505 
insufficiency of, 430 
reviews on, 419 
syncytial ground plexus of, 
505, 506 
terminal apparatus of, 








424, 505 
see also Sympathetic nerv- 
ous system; Nerve, 
vagus 
Axon reflexes 
skin circulation and, 217, 
224 
Azide 
heart potentials and, 328 
ion transport and, 43, 56 


B 


Babinski sign 
mechanism of, 396 
Barostatic reflexes 
age changes in, 112 
aldosterone secretion and, 
599 
bronchioles and, 308 
heart arrhythmias and, 
heart receptors for, 421 
motoneuron inhibition by, 
430 
neonatal, 421 
pulmonary artery and, 421 
pulmonary circulation and, 
308, 425 
receptors for, 307, 308 
respiratory effects of, 131 
reticular system and, 430 
reviews on, 308, 419 
thyrocarotid, 421 
tracheal pressure and, 125 
Basal ganglia 
connections of, 39€ 
functions of, 396, 397 
Behavior, parental 
temperature regulation and, 
22 
Bicarbonate 
biliary secretion of, 167 
kidney handling of, 590-92, 
598 
pancreatic secretion of, 166 
plasma content of, 590, 591 
Bile 
cholesterol in, 186 
composition of, 185 
plasma proteins in, 170 
secretion of, 184-86 
active transfer and, 185 
bile salts in, 167 
circulation and, 184 
drugs affecting, 185 
electrolytes in, 166, 167 
energetics of, 185 
hydrocortisone and, 192 
hypothermia and, 184, 185 
nervous control of, 186 
reviews on, 184 
secretin and, 167 
thyroid gland and, 186 
Bile ducts 
hyperplasia of, 198 
obstruction of, 187, 189, 
193 


427 
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Bile pigments, 187-91 
chemical forms of, 187, 188 
jaundice and, 189 
van den Bergh reaction and, 

187 
see also Bilirubin 

Bile salts, 186, 187 
antibacterial role of, 186 
biliary output of, 186 
digestion and, 167, 176 
intestinal forms of, 186, 

187 
reviews on, 186 
synthesis of, 186 

Bilirubin 
biliary excretion of, 185 
blood content of, 189, 190 
chemistry of, 187, 188 
conjugation of, 188-91 
icterogenin and, 191 
kernicterus and, 190 
placental transfer of, 190 
synthesis of, 188 

Bladder, urinary 
ADH and, 588 
central control of 

review on, 419 
distention effects of, 436 
efferent nerves to, 436 
hypothalamus and, 434 
motor reflexes and, 436 
permeability of, 587, 588, 

590 
reticular system and, 436 
vascular peflex from, 309 

Blood 
content of substances 

see specific substances 
dynamic properties of, 295, 

296 
hematocrit values of, 296 “ 
viscosity of, 296 
see also Red corpuscles ~ 

Blood clotting 
epinephrine and, 431 
pain and, 431 

Blood flow 
measurement of, 319 
regional age changes in, 

105, 106 
see also individual organs, 
circulation in 

Blood vessels 
new growth of, 297, 317 
vasa vasorum, 315 

Blood volume 
age changes in, 98, 99 
"central volume" of, 130, 

142 
drug actions on, 426 
epinephrine and, 426 
regulation of 

volume receptors, see 

Volume receptors 

Body weight 
regulation of, 442 

Bones 
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circulation in, 315, 430 
estrogen effects on, 277 
marrow of, 430 
thyroxine effects on, 277 
Bradykinin 
skin circulation and, 217, 
311, 314 
sweat gland release of, 217 
vasodilator effect of, 307 
Brain 
age changes 
in function of, 110-12 
in structure, 116 
aldosterone secretion and, 
598, 599 
anatomy of, 407 
autonomic mechanisms in, 
419-21 
blood-brain barrier, 52, 
53, 62, 63, 313 
carbohydrate metabolism of, 
155 
circulation in, 313 
age changes in, 105 
arterial ligation and, 313 
autoregulation in, 303, 313 
controlling factors, 313 
feeding and, 155 
flow measurement in, 313, 
319 
local nervous activity and, 
313 
vascular resistance in, 
105 
electroencephalography, 
111 
alpha blocking, 452, 457 
arousal and, 399, 452, 
454, 456, 480 
cerebellum and, 399 
coitus and, 264 
conditioning and, 454-79 
cortical desynchronization, 
452, 455, 459, 460, 464, 
473, 476, 480 
cortical rhythms, 403 
habituation and, 454 
learning and, 454-79 
sleep and, 406, 407 
slow potentials, 452, 457, 
459, 461, 475-77 
epinephrine action on, 426 
food intake regulation and, 
154 
glutamate transfer in, 62 
5-hydroxytryptamine con- 
tent of, 426, 508 
interhemispheric influences, 


norepinephrine content of, 
425, 426 

ovulation control by, 265 

perfusion of, 313 

peripheral vascular control 
and, 309, 310 

potassium transfer in, 62 

sterotaximetry of, 407 
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ventricular perfusion of, 
63 
see also Cerebral cortex, 
etc. 
Bronchi 
air flow in, 126 
bird air sacs from, 143 
bronchial circulation, 129 
bronchomotor tone, 141 
constriction of, 139 
epinephrine and, 140 
volume of, 123 
Bronchioles 
reflex control of, 308 


C 
Calcium 


ACTH effects and, 231 
active transport of, 48, 174 


adrenal steroidogenesis and, 


242 

ATPase activity and, 540, 
544 

cell permeability and, 


7-49 
conditioning and, 464 
excitation and, 565 
heart effects of, 327, 328, 
333, 339, 346, 348 
intestinal absorption of, 
174 
ion transport and, 47-49, 
62 
kidney excretion of, 594 
membrane effects of, 561, 


565 
muscle effects of, 346, 
361, 362 


muscle rcie of, 532, 540, 
543, 544, 561, 565 

nerve effects of, 359-61, 
365, 381 

parathyroid control of, 594 

potassium excretion and, 


594 
urine concentration and, 
585, 586 


Callicrein 
shock and, 318 
vascular effects of, 367 
Capillaries 
age changes in, 105 
endothelial cells of, 296 
permeability of, 105 
pressure in, 316 
pulmonary, 136 
Carbohydrates 
absorption of, 60 
intestinal absorption of, 
173 
ion transport and, 54 
phosphorylation of, 59, 60 
transport of, 58-61 
Carbon dioxide 
bicarbonate excretion and, 
590-92 
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blood-tissue exchanges of, 
137, 138 

brain blood flow and, 313 

cell permeability to, 52 

determination of, 146 

fibrillation and, 332 

high concentrations of, 135 

hypercapnia 

epinephrine secretion and, 

438 

kidney function and, 590, 
591 

lung exchanges of, 137, 138 

plasma pCO» and, 593 

pulmonary circulation and, 
128, 316 


respiratory control by, 131- 


33, 135, 143 
storage pools of, 137 
tissue concentration of, 
135, 137, 138 
Carbonic anhydrase 
activity of, 156 
biliary secretion and, 167 
cell content of, 156 


inhibition of, 137, 144, 156, 


67 
kidney function and, 591, 
593 


mechanism of action of, 137 


pancreatic secretion and, 
166, 167 

red cell content of, 31 

respiratory exchanges and, 
137 

sex hormones and, 278 


species distribtuion of, 142, 
143 


stomach secretion and, 156 
Carbon tetrachloride 

liver injury by, 198, 199 
Cardiovascular system 

age changes in, 102-6 

see also Arteries; Capil- 


laries,; Heart; Peripheral 


circulation; Vasomotor 
phenomena; Venous 
circulation; etc. 
Carotid sinus 
hypertension and, 421, 433 
lesions of, 421 
Carotid sinus reflexes 
aldosterone secretion and, 
599, 600 
arterial stiffness and, 308 
exercise and, 308 
hypothermia and, 308 
receptors in, 307, 308 
Cartilage 
adrenal steroids and, 249 
prolactin effect on, 269 
Catecholamines 
reviews on, 305 
vascular effects of, 305, 
306 
see also Epinephrine 
Cells 


membrane transport of, 37- 


osmotic behavior of, 41 

transport in, 41 

see also Membranes, 
biological; Mitochondria; 
etc. 

Central nervous system 

aging and function of, 110- 
12 

reaction times, 110, 111 

see also Brain; Nervous 
system, etc. 

Cerebellum, 398, 399 

afferent paths to, 405, 435 

auditory processes and, 
392, 399 

cerebral cortex and, 399 

connections of, 397-99 

drug actions on, 398 

efferent paths from, 389 

localization in, 399 

mononeuron activity and, 
399 

motor effects of, 405 

reticular system and, 399 

vestibular mechanisms and, 


393, 398 
visual processes in, 391, 
398 


Cerebral cortex, 400-3 
afferent responses in, 389, 
39 


anatomy of, 396, 400 

arousal and, 452, 453 

arterial pressure and, 422 

associative systems of, 
402 

auditory functions of, 392, 


basic processes in, 400-2 
bile secretion and, 186 
cerebellum and, 399 
conditioning and, 402, 456, 

459-65, 467, 469, 473- 

79 
"DC" potentials in, 401 
dendritic activity in, 452 
drug actions on, 401 
electrical rhythms in, 403 
electrical rhythms in 

see also Brain, electro- 

encephalography 
epileptogenic foci in, 401 
eye movements and, 396 
frontal lobe of, 396, 402 
GABA effects on, 371 
habituation and, 405, 455 
hearing mechanisms in, 

453-56, 461 
hippocampus and, 400 
hypothalamic connections 

of, 421 
inhibition in, 390, 452 
intercortical relations, 402 
learning 

see Cerebral cortex, 








conditioning and 
motoneurons and, 405 
motor cortex of, 396, 398, 
A 


conditioning and, 459-77 
novel stimuli and, 453 
nonprimary projections of, 
402 
nonpyramidal motor areas 
of, 396 
occipital lobes of, 387, 396 
polarization of, 464 
potentials in 
see Brain, electroencepha- 
lography 
respiration and, 131, 135 
reticular system and, 396, 
404, 406, 407 
sensory receiving area of, 
452-54, 459, 468-70, 475 
spreading depression in, 
401, 404, 469, 470 
stimulation of, 388, 396, 
398, 399, 401 
surgical isolation of, 401 
unit activity in, 452-55, 
460, 470, 476, 477 
vasodilator mechanisms in, 
310 
visual functions of, 391, 
392, 399, 402, 453-62, 
474 
see also Pyramidal system 
Cerebrospinal fluid 
sodium exchange in, 42 
Chemoceptors 
heart-rate effects of, 427 
pulmonary, 427 
pulmonary circulation and, 
129 
vascular reflexes from, 309 
Chloride 
biliary secretion of, 167 
cell penetration by, 41 
excitation and, 50 
heart fluxes of, 337-39 
intestinal absorotion of, 177 
muscle exchanges of, 559- 


nerve potentials and, 358 

pancreatic secretion and, 
166 

transport of, 50, 52 

Chlorpromazine 

ACTH secretion and, 233, 
234 

conditioned responses and, 
473 

electrodermal response and, 
420 

respiratory effects of, 133 

reticular system and, 403, 
404 


synaptic inhibition and, 508 
temperature sensations and, 


vasomotor effects of, 425 
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Cholesterol 
biliary output of, 186, 187 
biosynthesis of, 187 
blood content of, 187 
aging and, 100, 101 
gut secretion of, 171 
intestinal absorption of, 176, 
187 
Cholinacetylase 
distribution of, 503, 515 
muscle proteins and, 506 
Choline 
deficiency of 
liver cirrhosis and, 197, 
198 
Cholinesterase 
cholinergic transmission 
and, 503 
distribution of, 502 
significance of, 515 
synaptic function and, 520 
Chromium 
liver necrosis and, 197 
Circulation 
see Arteries; Heart; Peri- 
pheral circulation; Vaso- 
motor phenomena; Ven- 
ous circulation; etc. 
Circulation time 
age changes in, 103 
Cochlea 
anatomy of, 488-91 
blood supply to, 497 
cholinergic mechanisms in, 
493 
cochlear duct, 483, 489, 


efferent nerves to, 492 

electrical activity of, 490, 
494-97 

hypothermia and, 497 

hypoxia and, 498 

loudness discrimination in, 
493, 494 

mechanics of, 485, 486, 
493-95 

microphonic response in, 
455, 487, 495-97 

models of, 493, 494 

mucopolysaccharides in, 
491 

pitch discrimination in, 493 

place theories for, 494 

receptor activation in, 
485, 489, 493-95 

recovery from injury in, 
497 

stimulation damage to, 497 

terminal nerve fibers in, 
492, 493 

wave forms in, 486, 495 

see also Ear; Hearing 

Cold 

see Temperature, environ- 

mental 
Collagen 
age changes in, 115 
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Colon 
water and ion absorption in, 
177 
Conditioning 


see Reflexes, conditioned 
Connective tissue 
adrenal steroids and, 249, 
250 
age changes in, 115 
lung content of, 144 
mucopolysaccharide syn- 
thesis in, 249, 250 
Corpus callosum 
conditioning and, 468 
connections of, 400 
cortical effects of, 402 
Corticosterone 
metabolism of, 243, 244, 
252 
Corticotropin releasing 
factor 
ACTH secretion and, 232, 
234 
Cortisone 
adrenal secretion of, 241 
aldosterone secretion and, 
241, 256 
carbohydrate metabolism 
and, 246-49 
circulatory effects of, 432 
cortical activity and, 401 
gluconuride conjugation 
and, 171 
hypertension from, 255 
liver conjugation and, 192 
liver effects of, 246 
liver metabolism and, 192 
liver necrosis and, 197, 
198 
malformations and, 250 
mucopolysaccharide syn- 
thesis and, 249 
norepinephrine action and, 
250 
peptic ulceration and, 172 
protein metabolism and, 
249, 250 
skin absorption of, 211 
temperature regulation and, 
440 
tissue electrolytes and, 
255 


tumor growth and, 
248 
vascular responsiveness 
and, 304 
Curarizing drugs 
cortical activity and, 
401 
reflex action and, 395 
symposium on, 387 
synaptic transmission and, 


vascular effects of, 310, 
315, 422 
Cyanide 
ion transport and, 56 
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D 


Deoxycorticosterone 
alkalosis and, 58 
tissue ion transport and, 
57 
Deuterium 
tissue transfer of, 61 
Diabetes insipidus 
ascites formation and, 195 
Diabetes mellitus 
acidosis of, 55 
glucose transport in, 247 
ionic distrubances in, 55 
phosphorylation and, 247 
Diapause 
endocrine control of, 86 
photoperiodicity and, 83-86 
temperature and, 83 
Diencephalon 
aldosterone secretion and, 
598, 599 
see also Hypothalamus; 
Thalamus 
Digestive system, 158-78 
central control of, 419, 433- 
36 
food intake regulation , 153- 
56 
mucosal circulation, 440 
nervous control of, 153, 
419, 433-36 
Digitalis drugs 
heart effects of, 61, 328, 
338-40, 342, 346, 348 
ion transport and, 42, 45, 
46, 48, 54, 57 
vomiting from, 436 
Dinitrophenol 
ATPase activity and, 536, 
539 
heart potentials and, 328 
heart tissue and, 56 
intestinal absorption and, 53 
ion transport and, 42, 43, 
54-56, 357 
kidney tubular function, 589 
membrane potentials and, 
54 
muscle effects of, 563 
nerve function and, 361, 


sugar transport and, 60 
E 


Ear 
anatomy of, 485, 488-93 
aural harmonics, 494, 495 
electronmicroscopy of, 489 
endolymphatic system of, 
486, 489 
inner ear 
endolymph circulation, 
492 
fluids of, 489-91 
potassium role in, 490 
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review on, 494 
middle ear, 486-88 
impedence measurement 
in, 487 
muscles of, 455, 487, 488 
surgery of, 486 
transmission characteris- 
tics of, 496 
vitamin role in, 490 
see also Cochlea; Hearing 
Elastase ’ 
pancreatic, 168 
Electric organs 
ion effects on, 50 
Electrocardiography 
see Heart, electrocardio- 
graphy 
Electrolytes 
metabolism of, 581-95 
plasma content of 
aging and, 100 
see also Ions and specific 
ions 
E motion 
ACTH secretion and, 233 
aldosterone secretion and, 
600 
amygdala and, 420 
circulatory response to, 
422, 429 
epinephrine excretion and, 
420 
hypothalamus and, 420 
limbic system and, 400 
sympathetic activity in, 420 
Emphysema 
pulmonary mechanics in, 
107, 127, 132 
respiration in, 133, 140, 
144, 145 
Endotoxins 
carbohydrate metabolism 
and, 246, 247 
shock and, 318 
white corpuscle effects of, 
247 
Enterogastrone 
stomach secretion and, 163 


Epileptiform seizures 


cortical mechanisms for, 
401 


Epinephrine 


ACTH secretion and, 234 

adipose tissue and, 232 

adrenal content of, 430, 431 

amino acid metabolism and, 
431 

biosynthesis of, 507 

blood content of, 306, 430, 
431 

blood volume and, 426 

bone circulation and, 430 

bradykinin and, 311, 314 

brain content of, 425, 426 

capacity vessels and, 316 

cardiac output and, 306 

cell membrane penetration 


by, 517 
chromatorphore dispersion 
and, 507 
coronary circulation and, 
313 
dilator action of, 424 
distribution of, 507 
edema formation and, 426 
embryonic tissues and, 516 
excretion of, 420, 431 
ganglionic transmission and, 
506, 507 
heart actions of, 330, 332, 
334, 339, 340, 343, 
347, 427, 507 
heart muscle release of, 
344, 346 
hunger contractions and, 
155 
hypertension and, 318 
intestinal circulation and, 
314 
intestinal motility and, 
431, 435, 507, 517 
invertebrate synapses and, 
507 
ion transport and, 54 
kidney circulation and, 314 
315, 579, 580 
liver circulation and, 183, 
193 
liver effects of, 54 
lung effects of, 126 
melanophore effects of, 
220, 519 
metabolic degradation of, 
426, 506 
metabolic rate and, 23, 
24, 25 
muscle circulation and, 
314 
muscle effects of, 431 
oxidation of, 306 
postsystolic potentiation 
by, 551 
precapillary vessels and, 
315 
pulmonary circulation and, 
316, 425 
respiration and, 133, 139- 
41 
reticular system, 426 
secretion of 
anesthesia and, 306 
homorrhage and, 306, 
431 
hypercapnia and, 438 
nervous control of, 430, 
431 
nicotine and, 438 
rate of, 431 
sympathetic vasodilators 
and, 430 
sensitization to, 520, 521 
shock and, 318, 425 
skin circulation and, 209, 
314 








smooth muscle effects of, 


spleen effects of, 438 
stretch reflexes and, 426 
temperature regulation 
and, 25 
tissue blood flow and, 424, 
425 
tissue content of, 438 
tissue destruction of, 426 
transmitter role of, 506, 
507, 521 
uterine effects of, 274, 
433 
vascular responses to, 301, 
304-7, 424-26 
vascular transmission and, 
311 
vasodilator effect of, 306, 
313 
vessel connective tissue 
and, 317 
Esophagus 
distention of, 434 
heartburn and, 177 
intrathoracic pressure 
and, 126 
motility of, 177 
pressure in, 146 
Estrogens, 276, 277 
antagonists of, 276 
atherosclerosis from, 
277 
biosynthesis of, 276 
bone effects of, 277 
carbonic anhydrase and, 
278 
cholesterol and, 277 
conjugation of, 171 
distribution of, 276 
excretion of, 276, 280 
fertilization and, 278, 279 
follicle development and, 
270 
general tissue effects of, 
274, 276 
gonadotropin secretion and, 
263, 265 
heart action of, 348, 432, 
433 
hexose transport and, 59 
liver regeneration and, 
199 
mammary effects of, 281 
metabolism of, 276 
muscle potentials and, 57 
pregnancy changes in, 276 
reviews on, 276 
secretion of 
ACTH and, 276 
adrenals and, 240 
skin composition and, 249 
steroid metabolism and, 
243-45 
testis effects of, 284 
thyroxine secretion and, 
277 
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uterine effects of, 57, 249, 
273, 274, 277, 433 

uterine motility and, 273, 
279 


uterine tubes and, 271, 272, 


279 
vaginal effects of, 274-77 
Estrous cycles, 269 
circulatory changes in, 


hypothalmus and, 74, 437 
light control of, 71-74 
prolongation of, 437 
sympathectomy and, 
74 
uterine changes in, 273 
vaginal changes in, 275, 
276 
Ethionine 
liver necrosis and, 197-99 
Exercise 
age changes and, 32, 108, 
109 
arterial oxygen in, 141 
blood concentration in, 


blood epinephrine and, 431 
body temperature and, 23, 


cardiac output in, 142 

carotid sinus reflexes and, 
308 

central cardiovascular con- 
trol in, 310 

circulatory response to, 
141, 142, 427, 429 

efficiency in, 141 

energy metabolism and, 
16-21 

epinephrine and, 133 

fixed acid in, 141 

heart response to, 108, 
109, 343 

liver blood flow and, 194 

lung diffusion capacity in, 
138, 139 

metabolic rate in, 109 

obesity and, 19-21, 34 

oxygen consumption in, 142 

pulmonary circulation and, 


respiration in, 108, 109, 
133, 141, 142 
sweating in, 217 
walking mechanics, 18-20 
Extrapyramidal mechanisms 
dyskinesia and, 397 
reviews on, 396 
Eye 
accomodation range, 101 
invertebrate 
transmitters in, 511, 512 
lens of, 64, 111 
photoperiodicity and, 71-89 
transport processes in, 64 


Eyes 


movements of 
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central control of, 396- 
98 


Factor I 
distribution of, 512 
fractions of, 513 
GABA and, 512, 513 
inhibitory transmission 
and, 512, 515 
Fallopian tubes 
see Uterine tubes 
Fat 
adrenal content of, 243 
body depots of 
migration and, 81 
chylomicrons, 176 
esterification and, 175, 
176 
fat-free diet effects, 267 
fecal excretion of, 187 
food intake regulation aad, 
154 
intestinal absorption of, 
175, 176, 187 
lipemia evocation, 267 
lung depot of, 144 
mobilization of, 430 
oxidation of, 532 
oxygen deficiency and, 134 
pancreatic secretion and, 
169 
stomach secretion and, 


Fat metabolism 
ACTH effects on, 231, 232, 
267 
adrenal steroids and, 231, 
248 
growth hormone and, 231 
Ferritin 
liver content of, 184 
Fertilization, 278, 279 
artificial insemination and, 


sper matozoon passage, 
7 


Fever 
muscle blood flow and, 441 
pyrogenic steroids and, 
246 
temperature regulation in, 
441 
Fibrinogen 
plasma content of 
aging and, 99 
Fluids, body 
body fluid compartments, 
63, 64 
regulation of, 441, 442 
Fluoride 
heart effects of, 348 
ion transport and, 55 
nerve function and, 362 
Follicle stimulating hor- 
mones 
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see Gonadotropins 
Food intake 
blood composition and, 154 
hypothalamus and, 154, 
155 
regulation of, 33, 34, 153- 
56 


water intake and, 155 
see also Appetite; Hunger 


G 


Gall bladder 
bile salts and, 186 
cholesterol and, 186 
reabsorption in, 167 

Gamma-aminobutyric acid 
cell penetration by, 517 
congeners of, 519 
cortical activity and, 401 
Factor I and, 512, 513 
inhibitory action of, 370, 


inhibitory transmission and, 
513, 516 

muscle actions of, 371 

properties of, 513 

reticular system and, 403 

reviews on, 513 

spinal reflexes and, 396 
Ganglia, autonomic 

acetylcholine and, 423, 520, 


521 
amineoxidase inhibitors 
and, 520 


cholinesterase in, 423 
denervation hypersensitivity 
in, 521 
efferent inhibitors to, 423 
Factor I and, 512, 513 
transmission in, 423, 506, 
512, 515 
Ganglia, spinal 
action potentials of, 50 
ion effects on, 363 
potentials of, 374 
Ganglionic blocking agents 
ganglionic transmission 
and, 423 
hemodynamic effects of, 310 
lung ventilation, 141 
pressor potentiated by, 306 
sweating and, 216 
Gastrin 
preparation of, 158 
release control of, 158-60 
secretion of 
acidity and, 434 
vagus and, 434 
stomach secretion and, 
158-60 
vagus control of, 159, 160 
Geniculate body 
lateral 
conditioning and, 475 
visual functions of, 391, 
392 
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visual responses and, 
456, 475 
medial 
cortical connections of, 
402 
Glucagon 
adipose tissue and, 232 
hunger contractions and, 
155 
liver glycogen and, 200 
stomach secretion and, 
160 
Glucose 
absorption of, 60 
blood content of, 100, 108 
food intake regulation and, 
154, 155 
heart metabolism and, 343 
heat stress and, 441 
hypoglycemia 
adrenal secretion and, 
237 
blood epinephrine and, 
430 
epinephrine excretion 
and, 420 
pancreatic secretion and, 


tissue blood flow in, 428, 
429 
vasodilatation with, 311, 
314 
insulin effect on, 108 
intestinal absorption of, 
174 
kidney transfer of, 60 
liver metabolism of, 200 
membrane transport of, 59- 
61 
transport of, 247 
water absorption and, 176, 
177 
see also Carbohydrates 
Glucuronic acid 
conjugation of, 171, 172, 
188-93 
Glutamate 
brain transport of, 62 
Glutaminase 
ammonia excretion and, 
593 
kidney function and, 593 
a-Glycerophosphate 
and, 532, 533 
Glycogen 
body storage of 
migration and, 81 
Glycogen 
epinephrine effects on, 


liver content of, 194, 431 
muscle content of, 431 
muscle synthesis of, 533, 
534 
oxygen deficiency and, 194 
phosphorylation of, 534 
Gonadotropins, 267-69 


aging and, 113, 114 
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therapeutic use of, 268 
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Growth hormone 
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amino acid metabolism 
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carbohydrate metabolism 
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mammary effects of, 281 
ovulation and, 270 
phosphorylation and, 247 
pituitary content of, 113, 


uterine effects of, 273 
H 
Hair 


pilomotor activity, .438 
review on, 207 








Hearing, 392, 393, 485-98 
age changes in, 111 
arousal and, 406 
audiogenic seizures, 463 
central mechanisms for, 


392, 402 

conditioning and, 461, 462, 
496 
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frequency discrimination, 
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middle ear muscles and, 
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receptors for, 392 
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humoral control of, 313 
hypothermia and, 333 
nervous control of, 313 
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oxygen tension and, 312 
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digitalis drugs and, 328, 
338-42, 346, 348 
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drug effects on, 333, 334, 
348 
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ventricular excitability 
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estrogen action on, 348, 
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excitability of, 329, 330, 
332, 333, 335 
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exercise effects on, 108, 
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340, 424 
flutter, 331, 334 
ganglion cells in, 503, 504 
glucose transport in, 247, 


heart block, 334-36 

heat metabolism, 342 
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348, 433 

hypothalamus and, 310 
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hypoxia effects on, 333, 
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ion transport in, 61 
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measurement of, 319 
shock and, 318 
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arrhythmias and, 331 
cell metabolism and, 328 
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nodal, 334 
reviews on, 327 
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see also Muscle, cardiac 
Hemoglobin, 143, 144 
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pH sensitivity of, 142 
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corticosteroid secretion 
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see also Shock 
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ion transport and, 62 
sodium excretion and, 256 
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stomach secretion and, 
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transmitter function of, 
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Hunger 
self-stimulation and, 471 
stomach contractions and, 
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activity of, 587 
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cell permeability and, 58 
ion transport and, 42 
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237 
amino acid metabolism 
and, 247, 249 
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protein binding of, 244, 
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synthetic hormones and, 
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gastric release and, 158, 

159 
respiratory control by, 
132, 133, 141 
stomach secretion of, 
157, 158-63 
vascular smooth muscle 
and, 305 
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lactation from, 281 
melanophore effects of, 220 
melatonin and, 21 
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129, 130, 316, 425 
release of, 126 
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shock and, 318 
skin circulation and, 314 
stomach secretion and, 
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transmitter role of, 507-9, 
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barostatic reflexes in, 308 
blood epinephrine in, 306, 
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hemodynamics of, 317 
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nervous role in, 318 
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aldosterone secretion and, 
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bladder motility and, 434 
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cooling of, 439, 440 
cortical connections of, 

421 
drug actions on, 403 
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420 
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estrogen secretion and, 
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estrous cycles and, 437 
evoked potentials in, 421 
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food intake and, 154, 155 
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263, 437 
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carbohydrate transport 
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epinephrine excretion 
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fat metabolism and, 248 
glucose transport and, 
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membrane transport of, 
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muscle effects of, 57 
secretion of, 248 
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absorption by, 172 
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see also individual sub- 
stances 
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bile salts in, 186, 187 
cell metabolism of, 173 
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circulation in 
epinephrine and, 314 
gradient of, 314 
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conduction in, 563 
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ion transport in, 52 
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sugar transport in, 60 
water transport through, 
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age changes in, 107 
measurement of, 126 
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kidney extraction of, 581 
Iodine 
protein-bound, 112, 113 
thyroid uptake of, 112 
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ion transport and, 56 
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transport of, 42-58 
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ion-exchange membranes 
and, 39, 40, 45-47, 
49, 50 

ionic gradients and, 49, 
50 

membrane theory of, 
43, 45-47 

metabolic aspects of, 53- 


oi 
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icterogenin, 191 
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afferents from, 404 
receptors in, 389 
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excretion rate of 
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age changes in, 106 
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arterial pressure and, 
577-79 
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body temperature and, 
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central control of, 310 
circulation times in, 
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flow measurement in, 
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humoral control of, 314, 
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potassium and, 580 
pyrogens and, 106 
renal resistance, 577-80 
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reviews on, 577, 579 
stop-flow and, 581 
sympathetic role in, 311, 
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countercurrent mechanisms 
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active transport and, 
582-85 
ADH action on, 585 
carbon dioxide and, 593 
mathematical treatment 
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model for, 582 
osmotic diuresis and, 
582, 583 
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583, 584 
dynamic hematocrit of, 578 
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see individual substances 
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extravascular pressure 
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function of 
age changes in, 106, 107 
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antidiuretic hormone and, 
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cold exposure and, 441, 
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parathyroid hormone and, 
585, 594 
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urine concentration and, 
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filtration fraction, 106 
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intermittency of, 579 
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glucose transfer in, 61 
hypertension and, 318 
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lymphatics of, 580, 581 
metabolism of 
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temperature and, 580 
tubular function and, 589 
osmotic diuresis, 582, 583, 
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oxygen shunts in, 593 
pressure diuresis and, 579 
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stop-flow technique and, 
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592-95 
tissue electrolytes of, 56 
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acid-base regulation and, 
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adrenal steroids and, 255 
ammonia secretion and, 
593 
bicarbonate reabsorption 
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Labyrinth 
see Vestibular mechanisms 
Lactate 
exercise and, 141 
transfer of, 53 
Lactation, 281, 282 
hypothalamus and, 265, 
282 
liver size and, 199 
mammary changes in, 281 
Lactogenic hormone 
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calcium absorption and, 
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Larynx 
voice production in, 398 
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brain mechanisms in, 451- 
81 
cortical changes and, 402 
lifferentiation development 
in, 455 
temperature regulation 
and, 22 
see also Reflexes, con- 
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adrenal steroids and, 247 
endotoxins and, 247 
Leutinizing hormone 
see Gonadotropins 
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physiological effects of 
biological rhythms and, 
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thyroid gland and, 80 
wavelength and, 73, 77 
Limbic system 
body weight and, 442 
review on, 419 
see also Amygdala; Hippo- 
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Lipase 
pancreatic, 168 
Lipids 
chylomicrons, 176 
intestinal absorption of, 
175, 176 
intestinal secretion of, 171 
Lipoproteins 
blood content of 
aging and, 100, 101 
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ACTH effects on, 231 
adrenal steroid effects on, 
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bile secretion by 
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carbohydrate metabolism 
in, 54, 246 
choline deficiency and, 
197, 198 
circulation in, 193-96 
acetylcholine and, 183 
angiography of, 183 
bile flow and, 184 
blood vessels of, 183 
collateral development 
in, 194 
Eck fistula and, 196 
epinephrine and, 183 
exercise and, 194 
hepatic artery and, 194 
hypothermia and, 194 
liver regeneration and, 
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measurement of, 314 
nor mal blood flow in, 
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pressure-flow relations 
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sulfobromophthalein 
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blood ammonia and, 
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carbon tetrachloride and, 
198, 199 
choline cirrhosis, 197, 
198 
dietary hepatic necrosis, 
196, 197 
enzymes of, 197 
epinephrine effects on, 54, 
431, 432 
fat content of, 197, 198 
fatty infiltration of, 231 
function of 
hypothermia and, 184, 
185 
partial hepatectomy and, 
199 
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transfer and, 185, 186, 
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glucuronide conjugation 
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glycogen content of, 431 
hormone conjugation in, 
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hypoxic effects on, 193, 
194 
inotropic heart effect from, 
438 
lipogenesis in, 27 
metabolism of 
cold exposure and, 24, 27 
cortisone and, 192 
necrosis and, 196, 197 
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products of, 200 
mitochondria in, 184, 185, 
193, 198, 531 
necrosis of, 196, 197 
perfusion methods for, 200 
pitressin inactivation in, 
196 
potassium release from, 
432 
regeneration of, 199, 200 
anatomical changes in, 
200 
carbon tetrachloride and, 
198 
chemical constitution and, 
199, 200 
growth hormone and, 200 
hepatectomy and, 199 
lactation and, 199 
plasma factor for, 199, 
200 
thymidine uptake and, 
198, 199 
steroid metabolism and, 
244, 285 
stomach secretion and, 
161, 162 
structure of, 183, 184, 198 
subcellular units of, 184, 
185, 196 
testosterone effects on, 
285 
thyroid hormones and, 192 
vitamin By9 content of, 
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volume of, 194 
Lungs 
blood volume in, 125, 130, 
317 
carbon dioxide exchange in, 
137, 138 


chemistry of, 144 
circulation in, 128-30, 
316, 317 
arteriovenous shunts in, 
129, 140 
barostatic reflexes and, 
308, 421, 425 
bronchial vessels and, 
129, 297, 319 
capillaries of, 136 
carbon dioxide and, 128 
316 
chemoreceptor reflexes 
in, 129 
embolism of, 145, 309 
epinephrine and, 316, 425 
histamine and, 307, 316 
5-hydroxytr yptamine and, 
306, 307, 316, 425 
hypoxia and, 129, 316 
nervous control of, 316 
new vessel formation 
and, 297 
oxygen deficiency and, 
129, 316 
pressure-flow relations 
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in, 128 
pulmonary artery and, 
316, 317 
pulmonary artery con- 
striction, 139 
reflexes from, 308, 309 
review on, 123 
total blood flow in, 136, 
137, 142 
vascular resistance in, 
128 
vasomotor effects in, 129 
ventilation-perfusion 
and, 139, 140 
circulatory receptors in, 
429 
collapse of, 128, 140 


compliance of, 107, 124-27, 
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congestion of, 125 
connective tissue of, 144, 
145 
diffusing capacity of, 107, 
108, 138, 139, 142 
edema of, 308 
exercise and, 316 
fibrosis of, 145 
fluid transfer in, 317 
function of 
age changes in, 107, 108, 
138, 140 
exercise and, 138 
review on, 123 
surface tension and, 123, 
124 
gas distribution in, 123 
gas mixing in, 140, 141 
histamine release by, 144 
maximum ventilatory 
capacity, 107, 127, 145, 
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mechanical aspects of, 316, 
317 

nitrogen clearance from, 
140 

pressure-volume relations 
in, 124-26 


pulmonary edema 
neurogenic, 423 
pulmonary hypertension, 
316 
receptors in, 131, 132 
residual volume of, 107, 
125, 127 
structure of, 123 
surface area of, 124 
temperature in, 137 
ventilation-perfusion in, 
139, 140 
volumes of, 127, 
138 
see also Respiration 
Lymph 
composition of, 580 
stomach secretogogues in, 
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Lymphatics 
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ATPase activity and, 358, 
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depletion of, 63 

ion transfer and, 64 

kidney excretion of, 254, 
255, 594, 595 

muscle content of, 64 

nerve function and, 360 

potassium excretion and, 
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vascular smooth muscle and, 
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Mammary gland, 281, 282 


hormonal effects on, 281 
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oxytocin secretion and, 432 
pregnancy growth of, 281 
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amino acid transport and, 
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stomach mucosa and, 164 
vascular walls and, 116 
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epinephrine action on, 426 
respiratory mechanisms in, 
130, 131, 133 
vasomotor center ol, 

310 


309, 


Melanin 


function of, 221 

hormone control of, 220, 
221, 268 

melanophore changes, 220, 
221 

skin pigmentation and, 220, 
222 


Melanocyte stimulating hor- 


mone 
ACTH activity of, 232 
chemistry of, 232 
skin pigment and, 220, 221 


Melatonin 


skin pigment and, 221 
structure of, 221 


Membranes, biological 


intracellular, 44 
potentials of, 49, 50 
see also Muscle; Nerve; 
etc. 
structure of, 40, 45-47 
sulfhydryl and, 47 
transport through, 37-64 
amino acids and, 53 
books on, 37 
calcium and, 47-49 
diffusion and, 38-40 
hydrodynamic flow and, 61 
ions and, 42-58 
lipoid solubility and, 52 
membrane theories of, 
43-47 
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53-57 
physical chemistry of, 37- 
40 
rate of, 40 
solvent flow and, 38 
sugars and, 58-61 
thermodynamics of, 37, 38 
water transport, 40-42 
Membranes, cellular 
excitation and, 556-58, 
563-67 
Memory 
mechanism of, 480 
neural basis of, 465 
nucleic acids and, 465, 466 
Menstrual cycle 
amenorrhea, 273 
endocrine control of, 273 
gonadotropin excretion in, 
268 
hypothalamus and, 266 
menstrual fluid effects, 273 
vaginal changes in, 275 
Meprobamate 
ACTH secretion and, 233, 
234 
Mesencephalon 
see Midbrain 
Metabolism 
basal 
age changes in, 32, 108, 
112 
body size and, 31, 32 
high altitude and, 134 
obesity and, 19, 20 
season and, 26 
sex differences in, 18 
energy, 15-34 
body size and, 31, 32 
brain cooling and, 439 
control of, 15, 31-34 
energy-yielding steps in, 
15 
epinephrine and, 23 
exercise and, 109, 142 
food energy and, 34 
hibernation and, 30 
insect diapause and, 86 
intermediary metabolism, 
15 
molecular level of, 15 
net energy, 17 
obesity and, 19-21, 33 
oxygen pressure and, 143 
rectal temperature and, 
temperature and, 21-29 
thyroxine and, 23 
tumors and, 32, 33 
work and, 16-21 
tissue 
adaptation processes and, 
27 
body size and, 31 
cold exposure and, 24, 27 
ion transport and, 53-57 











total metabolism and, 33 
Midbrain 
ACTH secretion and, 234, 
235 
eye movements and, 397 
5-hydroxytryptamine con- 
tent of, 508 
ovulation and, 265 
visual mechanisms in, 391 
Migration, animal 
fat deposition and, 81 
photoperiodicity and, 76, 81 
Mitochondria 
endometrial, 272 
epinephrine content of, 425, 
426 
heart and, 339, 341 
hormone content of, 266 
liver content of, 184, 185 
liver metabolism and, 531 
muscle metabolism and, 


530, 532 
potassium exchange in, 339, 
341 


steroidgenesis in, 242 
Molting 
endocrines and, 80 
photoperiodicity and, 75, 
80, 81, 88 
review on, 80 
Motoneurons 
see Nerve cells 
Mouth 
tissue metabolism in, 207 
Mucopolysaccharides 
synthesis of, 249, 250 
Mucus 
intestinal secretion of, 172 
mucosa protection by, 164 
stomach secretion of, 164 
Muscle, cardiac 
active state of, 549, 551, 
564 
ATP effects on, 56 
calcium effects on, 48 
contraction velocity of, 551 
iepolarization of, 564 
electrical resistance of, 
329 
excitation of, 50 
fiber dynamics in, 548 
inotropic effects in, 551 
microstructure of, 566, 
567 
postsystolic potentiation 
in, 551 
potassium exchange in, 44, 
48, 57 
potentials of, 61 
potentiation of, 551, 565 
sodium exchange in, 48, 50 
syncytial nature of, 322, 
329 
Muscle, invertebrate 
acetylcholine effects on, 
505 
double innervation of, 564 
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excitation of, 552, 564 

5-hydroxytryptamine effects 
on, 509 

insect flight, 532, 533, 556 

membrane ptotentials of, 
564 

potentials of, 552 

Muscle, skeletal, 529-67 

acetylcholine effects on, 62 

actin of, 541, 542 

action potential of, 560-62 

active state of, 549-51 

activity vasodilatation in, 
312 

actomyosin of, 539, 540 

afferent fibers from, 394, 
404 


after-potentials of, 561 
age changes in, 108, 116 
amino acid incorporation 
in, 247, 249, 534 
amino acid metabolism in, 
431 
anion transport in, 51 
ATP and, 535, 536-38, 
542, 543 
biochemical organization of, 
532, 545 
calcium effects on, 48, 346, 
361, 362, 532, 565 
carbohydrate metabolism of, 
247-49, 530, 532-34 
catabolism reversal in, 
533, 534 
circulation in 
age changes in, 428 
arterial dilatation and, 
424 
emotion and, 429 
epinephrine and, 314, 425, 
520 
exercise and, 429 
fever and, 441 
humoral factors in, 305 
hyperkinetic syndrome 
and, 429 
shock and, 314 
vasodilator nerves of, 310, 
315, 428, 429 
conduction in, 561 
contractile structure of, 
538-47 
-ontraction of 
calcium role in, 543 
chemical reactions in, 
535-38, 539 
fiber systems and, 542-44 
hypotheses of, 17 
physical phenomena with, 


555 

structural basis of, 546, 
547 

temperature regulation 
and, 23-26 

theories of mechanism of, 
556 


time course of, 555, 556, 
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563 
crustacean, 516 
denervation sensitization 

and, 520, 521 
depolarization of, 564 
dynamics of, 547-56 
dystrophy of, 62, 534, 551 
electrical properties of, 

345 


electrical resistance of, 
329 
electrolyte content of, 255 
electronmicroscopy of, 546, 
566 
electrostatic theory of, 539 
energetics of contraction 
of, 551-53 
epinephrine effects on, 431 
excitation link to, 556-67 
excitation of, 44, 45, 48, 
50, 55, 362, 556-67 
extracellular volume in, 
558 
fatigue of, 553 
force-velocity relations 
in, 548, 549 
GABA actions on, 371 
glycogen content of, 431 
glycogen synthesis in, 533, 
534 
heat production of, 16, 17, 
552, 553, 563 
hexokinase activity in, 248 
immunoche mical studies 
in, 545, 546 
impulse propagation in, 398 
inhibition of, 516, 517 
insulin effects on, 57 
ion distribution in, 43, 46, 
49, 55, 56 
ion transfer in, 61, 62, 358, 
359, 362, 557-61, 565 
local contractions of, 566 
local response in, 563 
membrane potentials of, 
358, 359, 362 
membrane resistance in, 
51 
metabolic hormones and, 
247-49, 255 
metabolism of, 529-38 
reaction reversal in, 553 
regulation of rate of, 
530-32 
work and, 16-21 
middle ear 
see Ear, middle ear 
muscles 
mitochondria of, 530, 532 
myoglobin of, 134, 135, 
141 
myoneural junction in, 565 
myosin of, 534, 535, 538- 
41 
cholinesterase activity 
of, 506 
neuromuscular transmis- 
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sion, 398 
nitrogen metabolism of, 
534, 535 
optical properties of, 546 
oxygen transport in, 136 
paramyosin of, 542 
paravertebral, 436 
Pasteur effect in, 531 
phosphate metabolism of, 
530, 535, 540, 544, 552 
phosphorylase in, 531, 532 
534 
phosphorylation in, 59, 60 
potassium content of, 62 
potentials of, 47-50, 54, 57 
62 
protein turnover in, 534, 
535 
receptors in, 131 
red vs, pale fibers of, 397 
relaxation factor of, 543- 
45 
relaxation of, 553, 555 
resting potential of, 559-62 
reviews on, 529 
series-elastic component 
of, 547, 548 
Solandt effect in, 565 
spindles of, 389, 397, 398 
sympathetic and, 430 
sugar transport in, 59, 60 
water content of, 41 
work of, 16, 17, 32 
see also Exercise 
Muscle, smooth 
adrenergic receptor’s in, 
311 
classification of, 547 
conduction in, 562 
dinitrophenol effects on, 563 
electrical activity of, 301 
electrical resistance of, 
329 
excitation of, 51, 178, 562, 
563, 566 
gastrointestinal, 177, 178 
ion transport in, 56, 62 
membrane potentials and, 
178 
potassium exchange of, 44, 
49 
potentials of, 51, 57 
protoplasmic linkages in, 
563 
responses of, 553, 55 
‘ 
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reticular system of, 566 
sex hormones and, 5 
structure of, 547 
tonus of, 554, 555 
vascular, 297-312, 327 

Myasthenia gravis 
endplate lesions in, 398 

Myoglobin 
muscle content of, 134 

136, 144 
structure of, 143 
Myosin 
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ATPase activity of, 539, 
540, 543 

cation binding by, 557 

chemistry of, 538-41 

metabolism of, 534, 535, 
542 

muscle contraction and, 
538-43, 545 

muscle structure and, 545 
546 

Purkinje fibers and, 567 
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Nerve 
age changes in, 115 
anesthetic action on, 361 
anion transport in, 51 
ATP content of, 56 
ATP release from, 510 
ATP role in, 357, 358, 
362 
calcium effects on, 359-61, 
365, 381 
conduction velocity of, 110, 
367, 397 
decremental conduction in, 
367-69 
excitation of, 379, 380 
ion role in, 45-51, 55 
phospholipase and, 47 
gamma efferents, 394, 395, 
397, 398 
heat production of, 51 
impulse production in, 361- 
64, 370 
intracellular pH of, 58 
ion transport in, 357-66, 
369 
membrane models of, 364- 
66 
membrane potentials of, 
358-66, 367 
metabolism of 
spike production and, 361, 
362 
miniature responses of, 364 
nodes of Ranvier in, 362 
363, 368 
potentials of 
acetylcholine and, 55 
action potentials, 50, 51 
calcium and, 47 
sensory transmitter in, 
510, 511 
spontaneous activity in, 
360, 381 
Substance P in, 509 
sulfhydryl and, 47 
Nerve cells 
age changes in, 116 
amino acid effects on, 370, 
396 
antidromic conduction in, 
369, 374, 376 
cerebellum and, 405 
cortical influences on, 405 


dendrite activity, 373, 399, 
401 
facilitation of, 518 
GABA effects on, 371, 396 
gamma efferent, 430 
impulse spread over, 373, 
374 
inhibition of, 404, 405, 430, 
518, 520 
membrane potentials of, 
405 
metabolism of, 517 
potentials of, 368-81 
reticular system and, 404 
RNA synthesis and, 466 
types of, 397 
visceral afferents and, 
435 
see also Synaptic function 
Nerve 
optic 
fiber paths in, 391 
regeneration of, 390 
vagus 
afferent effects of, 435 
aldosterone secretion 
and, 599 
epinephrine release by, 
505 
gastrin release and, 434 
heart effects of, 336, 
346, 422, 423, 427, 441, 
505 
intestinal motility and, 
178, 506 
pancreatic secretion and, 
167, 168, 435 
pulmonary edema and, 


respiratory reflexes and, 
125, 131 
satiety and, 154 
stomach motility and, 
177, 178, 434, 506 
stomach secretion and, 
159, 160, 162-65, 168, 
434 
supersensitivity of, 160 
thiamine deficiency and, 
161 
vasomotor reflexes and, 
309, 421, 429 
volume regulation and, 
296, 442 
Nervous system 
anatomy of 
stereotaxis and, 388 
basic processes in, 400 
conduction in, 367-81 
evoked potentials in, 400 
excitation in, 357-81 
general control mechanisms, 
403-7 
generator potentials in, 
366, 367 
non-impulse factors in, 
‘ 
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postnatal development and, 
400, 403 
somatic functions of, 387- 
407 
afferent systems, 388-94 
motor mechanisms, 396- 
99 
reviews on, 387, 388 
see also Brain; Nerve; 
Synaptic function, etc, 
Nervous system, central 
afferent paths in 
unspecific control of, 
405, 406 
higher functions of, 451-81 
kernicterus, 190 
methods for study of, 407 
visceral functions of, 419- 
42 
circulatory, 421-30 
neuroendocrine, 430-33 
reviews on, 419, 420 
Neurohypophysis 
ACTH secretion and, 232, 
233 
comparative aspects of, 
587, 588 
corticotropin releasing 
factors in, 232 
extracts of, 588 
gonadotropin secretion and, 
265 


polypeptide hormones of, 265 


see also Antidiuretic hor- 
mone; Vasopressin; 
Oxytocin; Diabetes in- 
sipidus, etc, 
Neurosecretion 
hypothalamic, 233 
Nitrogen 
lung clearance of, 140 
tissue elimination of, 140 
Norepinephrine 
see Epinephrine 
Nucleic acids 
conditioning and, 465, 466 
Nucleotides 
muscle role of, 534, 541, 
542 
review on, 530 


oO 


Obesity, 33, 34 
adrenal steroids in, 248 
adrenal tumors and, 33 
aldosterone secretion in, 

252 

body activity and, 34 
fat metabolism in, 248 
gonadotropin action in, 267 
hypothalamus and, 442 
metabolism and, 33 
muscular work and, 19-21 
respiration in, 127, 145 
stomach motility and, 442 
types of, 33 
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Olfaction, 393, 394 
age changes in, 111, 112 
neural mechanisms for, 
393, 394, 405, 433 
receptor stimulation for, 
433 
Osmotic phenomena 
cell interiors and, 41 
Ovary, 269-71 
corpora lutea in, 270 
epoopheron, 270 
follicle development in, 
269, 270 
gonadotropin effects on, 


grafts of, 270 
hyperplasia of, 273 
odcyte count in, 270 
ovarian cycles, 73, 74, 7 
82, 88 
tumors of, 273 
Oviducts 
anatomy of, 272 
cytology of, 271 
egg albumin and, 272 
Ovulation 
compensatory, 269 
hormonal evocation of, 270 
hypothalamus and, 437 
nervous control of, 265 
progesterone and, 265 
timing of, 270 
see also Gonadotropins 
Ovum 
binuclear, 270 
chemistry of, 270 
early development of, 279 
electronmicroscopy of, 


‘ 


’ 


postovulatory changes in, 
270 
Oxygen 
blood content of 
body size and, 31 


blood tension measurement, 


facilitated diffusion of, 
135, 136 


high concentrations of, 134, 


135-41 
oximetry, 123 
oxygen electrode, 146 
polarographic analysis of, 
339 


reactions with hemoglobin, 


Oxygen deficiency, 134, 135 
adaptation to, 134 
blood fat and, 134 
brain blood flow and, 313 
circulatory response to, 


123, 129, 135, 301, 309, 
312, 313, 316, 331, 332, 


429, 431 
coronary flow and, 312 
fibrillation and, 331, 332 
glucose transport and, 247 
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heart effects of, 331, 333, 

335, 336, 340-43, 345, 426 

hemoglobin and, 134 

inner ear function and, 497, 
498 

intestinal motility and, 178 

liver function and, 145 

membrane depolarization 
and, 178 

nerve function and, 362 

oxygen consumption and, 


phosphorylation and, 247 
pulmonary circulation and, 


129, 316 
reactive hyperemia and, 
312 


respiration and, 132-35 
tissue phosphates and, 193 
tolerance to, 135 
vasomotor centers and, 


venoconstriction and, 429 
visual functions in, 392 
Oxypressin 
antidiuretic effect of, 588 
Oxytocin 
ACTH secretion and, 233 
circulatory effects of, 432, 
433 
secretion of 
suckling and, 432 
sodium excretion and, 601 
uterine contraction and, 
280 


Pain 

age changes in, 112 

blood clotting and, 432 

cold pain, 388 

epinephrine secretion and, 
431, 432 

itching and, 207 

measurement of, 438 

mechanisms of, 388-90 

potassium release and, 222 

receptors for, 388 

review on, 207 

skin mechanisms for, 215, 
217, 222 

skin resistance and, 438 

tissue damage and, 215, 


Pancreas 
activity vasodilatation and, 
315 
ATP content of, 166 
carbonic anhydrase in, 166 
enzymes of, 168, 169 
external secretion by, 
165-69 
amylase and, 168, 172 
blood flow and, 168 
dietary adaptation and, 
168, 169 
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fluids and electrolytes 
and, 165, 166 
gastric phase of, 167, 168 
hypoglycemia and, 435 
lipolytic enzymes of, 171 
review on, 165 
vagus and, 167, 
islets of 
ACTH and, 248 
adrenal steroids and, 248 
lipid secretion and, 171 
ultrastructure of, 166 
vascular reflex from, 309 
vasodilatation in, 307 
Panting 
hypoglycemia from, 441 
hypothalamus and, 439 
reflex origin of, 440 
Paramyosin 
muscle role of, 542 
smooth muscle and, 535, 
547 
Parasympathetic nervous 
system 
5-hydroxytryptamine trans- 
mission in, 508 
terminal apparatus of, 505, 
506 
see also Nerve, vagus 
Parathyroid glands 
bone effects of, 277 
calcium absorption and, 
174 
hyperparathyroidism, 586 
kidney function and, 585, 
586, 594 
Parturition 
premature, 273 
Pepsin 
abnormal form of, 163 
chemical origin of, 163 
stomach secretion of, 163, 
164 
Perception 
age changes in, 111, 112 
spatial 
skin sensations and, 223 
Peripheral circulation, 293- 
319 
autoregulation and, 302, 
303 
blood properties and, 295, 
296 
cell separation and, 296 
electrolytes and, 304, 305 
extracorporeal, 319 
hemodynamics, 295-317 
methods for study of, 319 
nervous control of, 307-11, 
421-30 
reviews on, 419, 420 
nutrient vs. non-nutrient, 


168, 435 


315 
parallel resistances in, 
312-15 


pressure-flow relations in, 
295, 296 
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regional blood flow, 312-16, 
419 
reviews on, 295 
vessel properties, 296-99 
Peripheral resistance 
adrenal steroids and, 432 
age changes in, 105 
brain cooling and, 439 
oxygen deficiency and, 
431 
resistance computation in, 
300 
Phar macology 
recent history of, 1-13 
Phlorhizin 
glucose absorption and, 
173 
Phosphate metabolism 
adrenal steroids and, 246 
aerobic phosphorylation, 
536 
muscular contraction and, 
530-37, 544, 552 
parathyroids and, 594 
phosphagens, 530, 535, 552 
transphosphorylation, 535- 
38 
see also Adenosinetriphos- 
phate 
Phosphates 
excretion of, 594 
ion transport and, 47, 54- 
57 
Phospholipids 
blood content of, 101 
ACTH and, 231 
Phosphorylase 
muscle metabolism and, 
531, 532, 534 
Photoperiodicity, 71-89 
amphibians. 83 
birds, 75-81 
fish, 82 
general conclusions, 88, 89 
insects, 83-88 
lower vertebrates, 81-83 
mammals, 73-75 
other invertebrates, 88 
reptiles, 83 
Physiology, comparative 
photoperiodicity, 71-89 
respiration, 142, 143 
transmitter substances, 
501-22 
Pineal gland 
aldosterone secretion and, 
251 
melatonin and, 221 
Pitressin 
kidney function and, 587 
liver inactivation of, 196 
skin circulation and, 209 
see also Antidiuretic 
hor mone 
Pituitary gland 
aldosterone secretion and, 
432 


anterior lobe of 
see Adenohypophysis 
cardiovascular system and, 
348 
central control of 
review on, 419 
circulatory system and, 
433 
hypertension and, 433 
melanophore-expanding 
hormones, 220 
metabolism and, 433 
photoperiodicity and, 74 
reproductive cycles and, 
74 
Placenta 
acetylcholine content of, 
503 
dysfunction of, 280 
enzymes of, 280 
hormone metabolism in, 
280 
transfer through 
bile pigments, 190 
Plasma 
proteins of 
see Proteins, plasma 
volume 
aldosterone secretion 
and, 600 
kidney circulation and, 
601 
Pneumothorax 
respiration and, 131 
Pons 
vascular centers in, 310 
Posture 
aldosterone secretion and, 
252, 432 
circulatory response to, 
109, 427, 428 
electrolyte excretion and, 
436 
intrathoracic pressure and, 
126 
lung compliance and, 126 
lung volumes and, 127 
metabolic rate and, 17, 
18, 20 
nitrogen clearance and, 141 
sodium excretion and, 252 
Potassium 
acidosis and, 57 
aldosterone and, 57, 600 
alkalosis and, 58 
axon content of, 357, 358 
cell binding of, 43, 44 
cell content of, 41, 58, 63 
depletion of, 58, 63, 64 
ear fluid content of, 490 
excitation and, 50, 51 
heart content of, 337-39, 
342, 346 
heart effects of, 61, 339 
heart fibrillation and, 
332, 333, 338 
heart potentials and, 


327, 337 
heart transfers of, 424 
hypokalemia, 586, 587 
intestinal fluxes of, 178 
intracellular binding of, 
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kidney cell potentials and, 
590 

kidney circulation and, 
314, 580 

kidney concentration and, 
585-87 


kidney excretion of, 196, 
254, 256, 436, 593, 
594 

kidney function and, 584, 
586 

membrane transport of, 
357, 358, 362 

mitochondrial content of, 
339, 341 

muscle content of, 43, 44, 
48, 49, 57, 62 

muscle excitation and, 
557-61, 565 

muscle magnesium and, 64 

muscle potentials and, 
358, 359, 362, 559, 
560 

nerve conduction and, 49 

nerve potentials and, 358- 
62, 365 

pain evocation by, 222 

plasma content of, 100, 
592 

red cell content of, 44, 55 

salivary secretion of, 156, 
157 

spreading depression and, 
401 

stomach secretion and, 
63, 156, 158 

sugar absorption and, 60 

tissue content of, 115, 255 

toxicity of, 63 

transfer of, 43-48, 53-57, 
58, 62 

vascular smooth imuscle 
and, 305 

Prednisone 

ACTH secretion and, 236, 
237 

aldosterone secretion and, 
236 

Pregnancy, 279-81 

adrenal steroid secretion 
in, 240 

aldosterone excretion and, 
252 

blood COs tension in, 280 

blood pH in, 280 

circulatory responses ‘n, 
433 

epoophoron in, 271 

estrogens in, 276 

hydrocortisone metabolism 
in, 244, 245 
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mammary changes in, 281 
oxygen dissociation curves 
in, 280 
oxytocin effects in, 433 
progesterone role in, 
277-79 
prolactin in, 269 
respiration and, 127 
toxemia of, 273 
trophoblast role in, 279 
uterine changes in, 273, 
274 
Pressoreceptors 
extra-arterial, 131 
respiration and, 121 
see also Barostatic re- 
flexes; Carotid sinus 
reflexes 
Progesterone, 277, 278 
abortion and, 279 
adrenal steroidogenesis 
and, 242 
arterial pressure and, 278 
blood content of, 277 
congeners of, 239, 240, 
242, 277, 278, 285 
distribution of, 277 
excretion of, 278 
ion transport and, 57 
mammary effects of, 281 
masculinization by, 278, 
279 
melanophore effects of, 
220 
metabolism of, 252, 277, 
278 
molting and, 80 
muscle potentials and, 57 
ovulation and, 265, 270 
pregnancy role of, 277, 
278 
respiratory effects of, 133 
secretion rate of, 277 
sex behavior and, 264, 265 
testis secretion of, 284 
uterine effects of, 57, 
272-74 
vascular effects of, 433 
Prolactin 
mammary effects of, 269, 
281, 282 
melanin synthesis and, 268 
metabolic effects of, 268 
pregnancy and, 269 
Properidin 
blood content of, 109 
Protein metabolism 
metabolic hormones and, 
247-49 
muscular, 534 
protein biosynthesis, 248, 


testosterone and, 285 
Proteins 
gut secretion of, 169, 170 
meal-absorption syn- 
dromes and, 171 
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peptides, 174 

stomach digestion of, 163 
Proteins, plasma 

aging and, 99 

hypoproteinemia, 170 

kidney water reabsorption 

and, 589 

loss into gut, 169, 170 
Psychogalvanic reflex 

see Skin, electrical re- 

sistance of 

Pulmonary circulation 

see Lungs, circulation in 
Pyramidal system 

afferent control by, 405 

anatomy of, 396 

conditioning and, 476 

dyskinesia and, 397 

pyramidal cells, 399 

reviews on, 396 
Pyrogens 

vasomotor effects of, 441 


R 


Radiation effects 
adrenal catechol amines 
and, 431 
aging and, 109, 110 
pituitary glands and, 266 
sensitization to, 219 
sex cycles and, 269 
ultraviolet 
chemical mediators of, 
218 
photodynamic actions, 
218, 219 
skin and, 215, 218, 219, 
221 
vomiting and, 436 
Receptors 
acetylcholine and, 516, 519 
age changes in function of, 
111, 112 
cutaneous, 388, 509 
see also Sensations, 
cutaneous 
excitation of, 366, 367, 
373, 378, 379, 516 
firing rate of, 379, 380 
GABA effects on, 371 
joint, 389 
mechanoreceptors, 388, 
389, 516 
muscular, 388, 389 
stretch, 371, 373, 378, 
379, 389 
thermal, 388, 438 
Red corpuscles 
age changes in, 41, 44, 56, 
99 


aldosterone and, 57 —~ 

hemoglobin in, 136, 144 

ionic transport in, 44, 47, 
48, 52, 54-57 

jaundice and, 191 

osmotic swelling of, 41 
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permeability of, 41, 44, - 
48 
phospholipids of, 47 : 
sedimentation rate, 99 
steroid binding by, 244 
sugar transport in, 59 
surface properties of, 47 
survival time of, 191 
testosterone and, 285 | 
Reflexes 
Bainbridge, 309, 426 
cardiovascular, 307-9 
cerebellar effects on, 405 
drug action on, 404 
flexor 
afferent control of, 404 
central effects on, 405 
nociceptive, 394 
proprioceptive, 394, 395 
reaction times in, 110, 
111 
reciprocal innervation in, 
405 
spinal cord and, 394-96 
stretch, 394, 395, 426, 
430 
supraspinal control of, 404, 
405 
see also Barostatic re- 
flexes; Carotid sinus 
reflex; Spinal cord 
Reflexes, axon 
see Axon reflexes 
Reflexes, conditioned 
acetylcholine and, 464, 466 
assimilation in, 458, 462, 
471, 472 
central path development 
in, 467-72 
connection formation in, 
459-67, 480 
consolidation in, 458, 459, 
472, 473, 481 
cortical foci and, 465, 466 
cortical rhythms and, 403 
cortical stimulation and, 
456, 459 
dendritic changes in, 461, 
466, 476 
differentiation in, 473-77, 
479-81 
early signs of, 456-58, 
477-81 
electrographic changes 
in, 454, 472-81 
electrolyte changes and, 
464 
electroretinogram and, 
456 
established responses, 
467-73 
external inhibition of, 456, 
458, 459, 477 
extinction of, 476, 477, 481 
frequency-specific poten- 
tials in, 471, 472, 474, 
476, 478 
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hypothalamus and, 462 

initial appearance of, 
458-67 

internal inhibition in, 458, 
459, 475, 476, 480 

irradiation in, 458-61 

nonreinforced stimuli 


and, 454-56 

novel stimulus responses, 
452-54 

nucleic acid changes and, 
466, 467 

planaria regeneration and, 
466 


reinforcement of, 456, 457 
respiratory, 131 
reviews on, 388, 451 
spreading cortical de- 
pression and, 469 
stapedius muscle and, 455 
tranquilizer drugs and, 
473 
unit activity in, 470 
Reflexes, orientation 
conditioning and, 457, 459 
evocation of, 452 
extinction of, 454, 462 
hippocampus and, 453, 457 
Reflexes, psychogalvanic 
reviews on, 223 
Reflexes, spinal 
bladder distention and, 436 
facilitation of, 520 
visceral afferents and, 
435 
Relaxation factor 
muscle contraction and, 
543-45 
Relaxin 
effects of, 280, 281 
therapeutic use of, 280, 
281 
Renin 
kidney release of, 314 
tachyphylaxis to, 307, 318 
Reproduction, 263-85 
female reproductive sys- 
tem, 269-82 
fertilization, 278, 279, 
283 
male reproductive system, 
282-85 
neuroendocrine control 
of, 263-69 
photoperiodicity in, 71-74, 
82, 83, 88 
polymorphism and, 87 
precocious puberty, 437 
reviews on, 263 
sexual maturation, 79, 80 
sterility, 278, 283 
see also Gonadotropins; 
Estrogens; Androgens; 
Progesterone; and the 
individual reproductive 
organs 
Reproductive behavior 


after-reaction, 264 | 
coitus EEG effects, 264 | 
hypothalamus and, 264, 

265 


progesterone and, 264 
Reproductive cycles 
hypothalamus and, 74, 78 
light control of, 71-74, 
76-80, 82, 83 
sympathetomy and, 74 
Reserpine | 
brain amine content and, 
425, 426 
conditioned responses and, 
473 
epinephrine excretion and, 
431 
lactation from, 281, 282 
reticular system and, 403, 


tissue catecholamines and, 
438 
vascular rhythms and, 


vasomotor center and, 
310 
Respiration, 123-46 
airway resistance and, 107, 
132, 145 
artificial, 140, 145 
bird respiration, 143 
body temperature and, 133 
brain cooling and, 439 
breath holding, 131, 137, 
142 
carbonic anhydrase and, 
137, 142, 143 
comparative physiology of, 
142, 143 
control of, 130-34 
ammonium and, 421 
carbon dioxide and, 131- 
33, 135, 143 
chemical stimulants, 133 
chemoreceptors and, 142 
development of, 134 
hydrogen ions and, 132, 
133, 141 
joint movement and, 17 
lung receptors and, 131, 
32 





lung volume and, 125 
muscle afferents and, 
394 
nervous, 130-32, 419 
oxygen and, 132-34 
pressoreceptors and, 131 
proprioception and, 142 
dead space of, 127, 128, 
139, 140, 145 
disease changes in, 144, 
145 
dyspnea, 145 
exercise effects on, 108, 
109, 141, 142 
gill ventilation, 143 
high oxygen and, 134, 








135, 141 
hyperventilation, 145 
insect mechanisms, 143 
intrathoracic pressure 

and, 107 
mechanics of, 123-28 

air flow, 126 
breathing rate and, 125 
lung blood volume and, 

125 

nasal resistance, 127 
surface tension and, 

123, 124 

tracheobronchial system 

and, 124 
methods for study of, 

145, 146 
muscle patterns in, 131 
positive pressure breath- 

ing, 429 
respiratory centers, 

130, 131 
reviews on, 123 
sleep and, 133 
substances affecting 

ammonium, 133 

epinephrine, 126, 133, 
139, 141 

gaseous ions, 126 

histamine, 126, 141 
)-hydroxytryptamine and, 
133, 139 

progesterone, 133 

work of, 125, 127, 142, 

145, 146 

see also Lungs 
Reticular system, 403 
afferent paths and, 405, 

406 
arousal and, 452, 453, 473 
baroreceptor reflexes and, 

430 
basal ganglia and, 397, 

403 
bladder contraction and, 


cerebellum and, 399 

cerebral cortex and, 346, 
404 

conditioning and, 457, 459, 
460, 467, 469, 470, 
472-81 

cortical relations with, 
406, 407 

diffuse thalamic system 
and, 404 

drug actions on, 403, 406 

epinephrine and, 426 

habituation and, 454, 457 

hippocampus and, 400 

middle ear muscles and, 
455 

motor functions and, 404, 
405 

olfaction and, 394 

reviews on, 403 

sex behavior and, 264 


SUBJECT INDEX 


thalamus and, 406 
unit activity in, 403, 454, 460 
vestibular mechanisms 
and, 393 
visual evoked potentials 
and, 456 
visual habituation and, 405 
Retina 
efferent control of, 405, 
456 
electroretinogram, 456 
invertebrate, 512 
receptor excitation in, 
366, 367 
Rhinencephalon, 399, 400 
conditioning and, 470 
connections of, 399 
emotion and, 400 
reticular system and, 403 
sleep and, 407 
unit activity in, 470 
see also Hippocampus 
Rhythms, biological 
photoperiodicity, 71-89 
Ryanodine 
heart effects of, 348 


Ss 


Saliva 
temperature regulation 
and, 21 
Salivary glands 
aldosterone and, 253 
circulation in, 315 
nervous control of, 433, 
434 
secretion of 
aldosterone and, 600 
esophagus and, 434 
stomach and, 434 
Secretin 
bile secretion and, 167 
pancreatic secretion and, 
168 


Selenium 
liver necrosis and, 197 

Semen 
composition of, 283 
production of, 75, 79 
sorbitol in, 283 

Seminal vesicles 
hormone effects on, 284 
motility of, 284 


Sensations 
unspeciiic control of, 405, 
406, 419 
see also Hearing; Vision, 
etc, 
Sensations, cutaneous, 222- 
24 


central paths for, 389, 390 

hearing resemblances to, 
223 

itching, 217 

pain, 215, 222, 388 

pressure, 388 
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receptor regeneration and, 


temperature, 215, 217, 
222, 388 
see also Sensations, 
thermal 
temporal coding and, 222 
touch, 222 
Sensations, thermal 
cold receptors, 438, 439 
habituation in, 440 
review on, 419 
Serotonin 
see 5-Hydroxytryptamine 
Shivering 
cold adaptation and, 27 
deafferentation and, 440 
heat loss and, 29 
human cold exposure and, 
29, 30 
hypothalamus and, 23, 
439, 440 
pattern of, 440 
skin temperature and, 
26, 439, 440 
temperature regulation 
and, 23-26, 29 
Shock, 318, 319 
bacterial factors in, 318 
cardiac output in, 318 
heart performance in, 427 
humoral factors in, 318 
muscle circulation and, 
314 
norepinephrine and, 425, 
427 
see also Hemorrhage 
Skin, 207-24 
absorption by, 208 
anionic surfactants, 211 
barrier layer and, 208- 
12 
cortisone, 211 
iodide, 211 
methods for study of, 
208, 210, 211 
water, 212, 213 
active transport through, 
213, 214 
adrenal steroids and, 249, 
250 
barrier functions of, 207- 


blistering of, 215 
bradykinin in, 311 
chromatophores in, 507 
circulation in 
arteriovenous anasto- 
moses and, 438, 440 
axon reflexes and, 217, 
224 
blood flow in, 105, 428 
bradykinin and, 217 
drug responses in, 209, 
210 
epinephrine and, 425 
heat conductance and, 
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215, 216, 218 
humoral control of, 305, 
307, 314 
nervous control of, 419 
shunts in, 440, 428 
sweating and, 217 
sympathetic blockade and, 
428 
temperature and, 440 
ultraviolet effects on, 
218, 219 
composition of, 208, 209 
electrical conductivity of, 
209 
electrical resistance of, 
223, 420, 437, 438 
electronmicroscopy of, 208 
energy transfer through, 
214-24 
epinephrine and, 521 
erythema, 218, 219 
estrogen effects on, 249 
flash burns of, 215 
frog skin potentials, 250 
galvanic skin reflex, 223 
heat conductance of, 215, 
216 
heat transfer through, 
214-18 
hypoglycemia and, 428, 
429 
infor mation transmission 
through, 223 
insensible water loss 
through, 210, 212, 213 
ion transport through, 
42, 45 
itching mechanisms in, 
217, 222 
keratinization in, 208 
melanophore changes in, 
220, 519 
metabolism of, 31 
outward transport in, 211, 
212 
pain mechanisms in, 215, 
217, 222 
photobiology of, 218, 219 
pigmentation of, 219-21 
radiation effects on, 218, 
219, 221, 312, 314 
regeneration of, 209-12, 
224 
regulatory mechanisms of, 
223, 224 
reviews on, 207 
sebaceous glands in, 437 
sensations from 
see Sensation, cutaneous 
sweating 
see Sweating 
sympathetic control of, 311 
temperature of 
dexterity and, 217 
methods for study, 215 
pain evocation and, 215 
shaving and, 26 
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skin cooling and, 439 
skin structure and, 217 
sleep and, 440, 441 
sweating and, 217, 440 
temperature regulation 
and, 439 
temperature sensations 
and, 215 
thermal neutrality, 440 
thermal injury of, 426 
vitamin D in, 221 
water storage in, 212 
see also Hair; Receptors, 
cutaneous; Sweat 
glands; Sweating 


Sleep 


cold exposure and, 28, 29 

hibernation and, 30 

neural mechanisms of, 
406, 407, 420 

respiration and, 133 

skin temperature and, 440 


Smell 


see Olfaction 


Sodium 


active transport of, 357, 
358, 362, 365 

adrenalectomy and, 64 

aldosterone secretion and, 
253, 600 

appetite for, 253 

arterial contraction and, 
425 

ascites formation and, 195 

axon content of, 357, 358, 
363 

cell content of, 41, 43 

cell penetration by, 41 

cerebrospinal fluid and, 
42 


excitation and, 50, 51, 55 
heart content of, 338, 339 
heart fibrillation and, 
331-33 
intestinal absorption of, 
177 
kidney excretion of, 196, 
285, 598 
adrenal hyperplasia and, 
240, 241 
aldosterone and, 253-55, 
257, 600 
cold exposure and, 441 
heparin and, 256 
hydrocortisone and, 255 
hypokalemia and, 587, 
589 
hypothalamus and, 436 
paraventricular nucleus 
and, 601 
plasma volume and, 600 
posture and, 252, 436 
volume receptors, 436 
kidney function and, 
582-86, 589, 590, 592 
muscle content of, 43, 
46, 48, 49, 56, 62 


muscle transfers of, 359, 


nerve function and, 49, 
357-66 
perilymph content of, 491 
plasma content of, 100 
red cell content of, 44, 57 
saliva content of, 600 
tissue content of, 255 
transport of 
aldosterone and, 64 
calcium and, 47, 48, 62 
cholinergic drugs and, 
520 
high-energy phosphates 
and, 54, 55 
ion-exchange model of, 
45, 46 
muscle excitation and, 
557-61, 565 
uterus and, 249 
vasopressin and, 42 
vascular smooth muscle 
and, 301, 304, 305 
Sorbitol 
sperm metabolism and, 


Sper matogenesis 
see Testes, spermatogene- 
sis 
Spermatozoa, 283, 284 
agglutinins for, 283 
cold-shock of, 283 
electronmicroscopy of, 283 
fertilization and, 278, 279 
motility of, 283, 284 
Spinal cord 
afferent paths in, 389, 390 
unspecific control of, 
405, 419 
cooling effects on, 395 
deafferentation and, 395 
Factor I and, 513 
gamma efferent mechan- 
isms of, 394, 395 
inhibition in, 371, 394, 
513, 518, 520 
interneuron activity in, 
380 
interneurons of, 395 
motor mechanisms in, 
394, 397 
neural connections of, 397 
reflex activities of, 394- 
96 
respiratory mechanisms 
in, 131 
rigidity and, 394, 395 
spinal shock, 395 
strychnine action on, 371 
see also Reflexes; Synaptic 
transmission 
Spirolactone 
aldosterone blocking by, 


edema loss by, 255 
fibrillation and, 333 


Spleen 
acetylcholine action on, 
503, 521 
circulation in, 315, 438 
heart function and, 349 
inotropic effect from, 438 
splenectomy effects 
circulation, - 193 
liver, 199 
sympathetic and, 438 
Stomach 
achlorhydria, 101 
acid secretion by, 63 
afferent excitation in, 168 
age changes in, 101 
ammonia formed in, 161 
antrum of, 434 
cardiac sphincter of, 1 
circulation in 
sympathetic and, 428 
emptying of, 177 
review on, 153, 419 
erosions of, 434 
food intake regulation and, 
154 
gastric juice 
composition of, 169 
giant folds of, 170 
histamine effects on, 63 
hunger and, 155 
intrinsic factor of, 174 
motility of, 177 
distention and, 434 
hunger contractions and, 
434 
obesity and, 442 
rumen and, 434, 435 
vagus and, 177, 178, 434, 
506 
mucosal potentials of, 157, 
158 
parietal cell structure, 156 
plasma protein loss into, 
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pepsin and, 163, 164 

pernicious anemia and, 
157 

potassium and, 156-58 

pyloric gland area and, 
158-63 

review on, 153, 419 

sympathetic control of, 
163 


thiamine and, 161 
thyroid and, 161 
vagus control of, 159, 160, 
162-65, 168, 434 
sham feeding and, 434 
urease of, 161 
vascular reflex from, 309 


Stress reactions 


ACTH secretion and, 235- 
38 
adrenal steroids in, 244 


Stress responses 


age changes in, 108-12 
hypertension and, 433 


Substance I 


Factor I and, 513 
inhibitory transmission and, 
513 


Substance P 


acetylcholine and, 509 

distribution of, 509 

enzymatic destruction of, 
509 

inhibitory action of, 510 

transmitter role of, 509, 
510 


Sulfhydryl compounds 


ion transport and, 47 
nerve function and, 361 


Sulfobromophthalein 


biliary excretion of, 191 
conjugation of, 191, 192 
liver function and, 184, 185 
urinary excretion of, 191 
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sympathetic and, 437 
temperature control of, 217 


Sympathetic nervous system 


activity indices for, 420 

afferent summation and, 
422 

blockade of, 428 

bone circulation and, 430 

catecholamine transmitters 
of, 506 

circulatory effects of, 305, 
306, 311, 315, 422, 435 

denervation sensitization of, 
306, 521 

efferents to ganglia of, 423 

estrous cycles and, 74 

fat mobilization and, 430 

heart effects of, 423, 427 

hypothalamic centers for, 
310 

intestinal circulation and, 


intestinal motility and, 434, 


muscle spindles and, 430 

neuron metabolism in, 506, 
507 

partial activation of, 422 

salivary glands and, 433, 
434 

spleen and, 438 

stomach secretion and, 156, 
163, 164 

sweating and, 437 

sympathectomy effects, 
425, 428, 438 

sympathicotonia, 428 

terminal apparatus of, 505, 
506 

vascular transmitters in, 


vasomotor functions of, 


305, 306, 311, 315 
Synaptic function, 369-81 
chemical transmitters, 366, 
369-72, 374, 401 
cholinesterase and, 520 
ending types and, 400 
GABA and, 519 
inhibition in, 370, 375, 377, 
378, 399-401 


170 Sulfur 
proteolysis in, 163 compounds in ear, 491 
satiety and, 154 Swallowing 
secretion of, 156-65 esophageal activity in, 177 
acid and, 157-63, 434 heartburn and, 177 
adrenal steroids and, 164 Sweat 
alkaline juice and, 157 composition of, 216 
antral mechanisms and, Sweat glands 


158-61 
blood flow in, 160 
carbonic anhydrase and, 
156 
chloride and, 158 
fat and, 163 
gastrin and, 158-61, 434 
glucagon and, 160 
histamine and, 156, 157, 
160-62, 164, 165 
inhibitory mechanisms 
for, 157, 160-63 
intestinal phase of, 162, 
163 


liver role in, 161, 162 
mucus and, 164, 165-69 


bradykinin release by, 217 
neural control of, 437 
reinnervation and, 437 
review on, 207, 216 


Sweating 


acetylcholine and, 437 
arterial occlusion and, 437 
body heating and, 437 
cyclic nature of, 216 
measurement of, 216, 437 
reflex control of, 216 
regional differences in, 216 
skin grafting and, 437 
skin hydration and, 212, 
213 
skin temperature of, 440 


postsynaptic potentials, 404 

postsynaptic receptors and, 
519 

reverberating chains in, 
379, 380, 401 

synaptic delay, 110 

synaptic potentials, 366, 
368, 369-81, 395 

see also Nerve cells; 
Transmission, chemical 


T 
Talking 
mechanism for, 398 
Taste 
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age changes in, 111 
anion transfer and, 52 
central mechanisms for, 
390 
modalities of, 390 
neural mechanism of 
fiber specificity in, 433 
review on, 419 
Teeth 
receptors in, 388 
Temperature, body 
adrenalectomy and, 440 
diurnal cycle of, 441 
exercise and, 441 
heart function and, 332, 
333, 343 
hibernation, 30, 31 
hypothermia 
barostatic reflexes and, 
308 
circulatory effects of, 
303, 332, 333 
cochlear potentials and, 
497 
fibrillation and, 332 
liver function and, 184, 
194 
respiration and, 133 
rewarming from, 441 
vagal effects in, 441 
kidney circulation and, 314 
receptors for, 438, 439 
rectal temperature, 217 
regulation of, 21-31, 438- 
41 
adrenal cortex and, 28 
age changes in, 112 
birds and, 21, 22 
central mechanisms for, 
439, 440 
chemical, 22-26 
circulation and, 440 
comparative aspects of, 
21-23 
development of, 22 
efferent paths for, 440 
embryos and, 22 
epinephrine and, 25 
fever and, 441 
hypothalamus and, 23, 439 
learning and, 22, 23 
muscle contraction and, 
23-26 
ontogenesis of, 440 
panting and, 22, 23, 439, 
440 
pelt growth and, 28 
physical, 21, 23, 28 
respiration and, 133 
review on, 419 
salivation and, 21 
shivering and, 439, 440 
skin circulation and, 23 
skin heat transfer and, 
214-18 
sweating and, 437 
thermic neutrality, 21, 
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22, 26 
thyroid gland and, 28 
thyroxine and, 25 
tissue metabolism and, 
24 
see also Panting; Shiver- 
ing; Sweating, etc. 
retes and, 23 
skin temperature 
see Skin, temperature of 
spinal reflex action and, 
395 
sweat secretion and, 217 
thermal neutrality, 440 
variability of, 23 
vasomotor centers and, 
309 
Temperature, environmental 
cold adaptation, 27-30 
ascorbic acid and, 28 
endocrine factors in, 27 
28 
human, 28-30 
insect diapause and, 83 
metabolism, 24, 25, 27 
pelt growth and, 28 
shivering and, 440 
sleep and, 441 
thyroxin catabolism and, 
25 
tissue metabolism and, 
27 
venous constriction and, 
30 
cold exposure 
adrenalectomy and, 440 
diuresis from, 441 
kidney function and, 580 
review on, 419 
sleep and, 440, 441 
vascular reflex from, 423 
heat exposure 
glucose utilization in, 441 
heat loss 
routes of, 27 
metabolic rate and, 21-29 
skin resistance and, 437, 
438 
sweating and, 217 
thermal sensations 
see Sensations, thermal 
tissue metabolism and, 
23, 24 


vasomotor responses to, 


, 


105, 112, 303, 311, 440, 


441 
Testis, 282, 283 
age changes in, 282 
atrophy of, 265, 267 
cooling of, 282 
development of, 282 
dietary fat and, 267 
diurnal cycle in, 282 
epididymis of, 283 
feminization of, 283 
gonadotropin effects on, 
269, 284 


hormone effects on, 282, 
284 
hypothalamus and, 78, 285 
hyperplasia of, 284 
light effects on, 71, 72, 
75-77, 79, 82 
progesterone and, 284 
secretion of 
see Androgens; Testos- 
terone 
spermatogenesis in, 75, 
77, 82 
weight of, 282 
Testosterone 
absorption of, 285 
anabolic effects of, 285 
conversion to estrogen, 
276 
distribution of, 284 
electrolyte excretion and, 
285 
liver effects of, 285 
mammary effects of, 281 
metabolism of, 284 
pituitary effects of, 267, 
269 
red corpuscles and, 285 
seminal vesicles and, 284 
uterine effects of, 273 
see also Androgens 
Thalamus 
afferent responses in, 389 
arousal and, 400, 453 
auditory functions of, 393 
conditioning and, 457, 460, 
464, 468, 478 
connections of, 397 
diffuse system of, 404 
hippocampal arousal and, 
400 
reticular formation and, 
406 
stimulation of, 404 
thermal receptor excitation, 
439 
visceral afferents to, 435 
visual functions of, 391 
Thiamine 
stomach secretion and, 161 
vagus nuclei and, 161 
Thiouracil 
ACTH secretion and, 234 
Thymidine 
liver regeneration and, 198, 
199 
Thyroid gland 
ACTH effect on adrenal 
and, 238 
adrenal norepinephrine 
and, 431 
adrenal steroid metabolism 
and, 238, 243 
aging and, 112, 113 
ascites formation and, 195 
bile salt formation and, 
186 
circulation in, 428 


cold exposure and, 441 
electrolyte balance and, 
441 
fish migration and, 82 
heart metabolism and, 340, 
342 
heart potentials and, 328 
light control of, 80 
liver inactivation of thyroid 
hormones, 192 
molting and, 80 
sex cycles and, 269 
stomach secretion and, 
161 
temperature regulation 
and, 25, 28 
Thyrotropic hormone 
aging and, 113 
antibodies to, 231 
cell origin of, 266 
circulatory effects of, 433 
pituitary content of, 234 
secretion of, 235 
Thyroxine 
bone effects of, 277 
catabolism of, 25 
estrogen action and, 277 
excretion of, 192 
liver conjugation of, 192, 
193 
metabolic rate and, 23 
secretion rate of, 277 
temperature regulation 
and, 25 
Touch 
central mechanisms for, 
389, 390 
skin mechanisms for, 222 
Trachea 
air flow in, 126 
ciliary activity in, 126 
5-hydroxytryptamine re- 
lease in, 126 
pressure in, 125 
reflex effects on, 125 
volume of, 124 
Transmission, chemical 
acetylcholine and, 502-6 
autonomic 
reviews on, 419 
biochemical evidence for, 
502-16 
biophysical evidence for, 
516-18 
blocking of, 519 
catecholamines and, 506, 
507 
comparative aspects of, 
501-22 


denervation hypersensitivity 


and, 520, 521 

Factor I and, 512 

GABA and, 513 

5-hydroxytryptamine and, 
507-9 

inhibitory transmitters, 
512-14 
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membrane permeability and, 
518 


phar macological evidence 
for, 518-21 

Substance P and, 509, 510 

synaptic inhibition and, 508 

synaptic transmission and, 
502, 505, 508 

theories of, 514-16 

transmitter inactivators, 
510, 511 

transmitter specificity 
and, 520, 521 

Transmission, neuromuscu- 

lar 

acetylcholine and, 520 

cholinergic mechanisms 
for, 503, 505 

crustacean, 516, 517 

inhibitory, 517 

junctional potentials and, 
516 


Tumors 
adrenal steroids and, 248 
amino acids and, 53 
Cushing's syndrome and, 


growth rate of, 248 

metabolism and, 32, 33 
metabolism of, 248, 249 
permeability of, 44, 46 


U 


Ulcer, peptic, 165 
glucuronide conjugation 
and, 172 
pepsin secretion in, 163 
review on, 165 
treatment of, 165 
Urea 
active transport of, 597 
blood content of, 100 
kidney excretion of, 596, 
5977 
Uric acid 
gout and, 597 
kidney excretion of, 597 
Urine 
acidity of, 591, 592 
albuminuria, 107 
concentration of, 581-88 
pCO, of, 592, 593 
PO» of, 593 
Urogastrone 
stomach secretion and, 161 
Uterine tubes 
cytology of, 271 
estrogen effects on, 271, 
279 
histochemistry of, 272 
motility of, 272 
Uterus, 272-74 
acetylcholine effects on, 
433 
actomyosin from, 273, 543 
adrenal steroid effects on, 
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249 
cervix of, 274, 275 
circulation of 
blood flow rate, 280 
oxygen extraction in, 280 
pregnancy toxemia and, 
273 
uterine artery, 273 
endometriosis, 273 
epinephrine effects on, 433 
estrogen effects on, 57, 
249, 273, 274, 276, 
277, 433 
growth hormone effects of, 


implantation in, 75, 267 
metabolism of, 273 
motility of, 273, 274, 280, 
284, 543 
mucus of, 274 
muscle potentials in, 433 
oxytocin and, 274, 280 
pregnancy changes in, 
273, 274 
progesterone effects on, 
57, 272-74 
relaxin effects on, 280, 281 
sodium transport in, 249 
structure of, 272 
testosterone effects on, 273 
water changes in, 249, 280 


Vv 


Vagina, 274-76 
absorption from, 275 
embryology of, 274, 275 
epithelial changes in, 275, 
276 


estrogen effects on, 274-77 
gonadotropin secretion and, 


histochemistry of, 275 
innervation of, 275 
review on, 263 
Vagus nerve 
see Nerve, vagus 
Vasodilator material (VDM) 
shock and, 318 
Vasomotor phenomena 
activity vasodilatation, 312 
adrenal insufficiency and, 
304 
adrenal steroids and, 432 
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